The effect of an alcohol block on the conduction of sensory stimuli in the tail nerve of the mouse was investigated using the perineural injection of solutions of ethanol (35, 40 and 45%). One hundred and fifty white mice of either sex were given 2 x 0.03 ml of the relevant alcohol solution into both sides of the tail. Before and after the injections repeated sensory conduction measurements were made using the rat tail method. Using 35% ethanol a temporary block of pain conduction could be achieved in both sexes. By increasing the concentration to 40 or 45%, a prolongation of the blocking effect and an increase in the accompanying increase of the pain threshold was observed in some animals. On the other hand, in some animals, temporary motor paralysis occurred following 35% ethanol, and this effect became more frequent and severe using 40 and 45% ethanol. A further increase in the alcohol concentration was not possible because of the occurrence of anatomical changes in the tails of the experimental animals.
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SUMMARY
The effect of an alcohol block on the conduction of sensory stimuli in the tail nerve of the mouse was investigated using the perineural injection of solutions of ethanol (35, 40 and 45%) . One hundred and fifty white mice of either sex were given 2 x 0.03 ml of the relevant alcohol solution into both sides of the tail. Before and after the injections repeated sensory conduction measurements were made using the rat tail method. Using 35% ethanol a temporary block of pain conduction could be achieved in both sexes. By increasing the concentration to 40 or 45%, a prolongation of the blocking effect and an increase in the accompanying increase of the pain threshold was observed in some animals. On the other hand, in some animals, temporary motor paralysis occurred following 35% ethanol, and this effect became more frequent and severe using 40 and 45% ethanol. A further increase in the alcohol concentration was not possible because of the occurrence of anatomical changes in the tails of the experimental animals.
Since Schlosser's first reports (1903, 1906, 1907) of the treatment of neuralgia by the perineural injection of alcohol, there have been many published accounts of the results obtained in the treatment of painful conditions. Normally, alcohol concentrations of at least 70% have been used to produce conduction block. However, there has been no general agreement as to which concentration should be used to block conduction in mixed peripheral nerves. Indeed, many authors have rejected completely the use of ethanol because of the possibility of motor paralysis following too high concentrations on the one hand, and persistent neuritis without reliable pain relief following too low concentrations on the other. The purpose of the present investigation was to determine the minimal concentration of ethanol required to cause sensory block and the duration of its effect; and the effect of increasing the concentration of ethanol on the duration of the sensory block.
METHODS
The sensory blocking effect of 35, 40 and 45% ethanol in aqueous solution was investigated on the tail nerve of the mouse using the "Rat tail method" described by Herr, Nyiri and Pataky (1953), Ther (1953) and Herr (1958 applied to the proximal third of the tail to produce an adequate pain stimulus ( fig. 1 ). The reaction times of the experimental animals were noted. Three hundred and ten white mice of either sex were studied. A preliminary study comprised 160 white mice of either sex, weighing 25-35 g, using 10, 20, 30, 40 and 50% ethanol solutions, and 1% xylocaine solution. The remaining 150 white mice were studied in the main investigation described here. Their average initial weight was similar to that of the first group.
The groups were treated as follows: The average normal reaction time of all the animals was determined by two preliminary measurements. The animals in groups 2-5 then received two perineural injections of 0.03 ml of the relevant test solution into the paired tail nerves at the level of the base of the tail. The subsequent measurements of sensory blockade were made in Groups 1-5 after 24 h, and then weekly until the 7th week. Total sensory blockade may be assumed when the pain threshold is not reached within twice the baseline reaction time (Herr, 1953) . Because of the scatter of the individual reaction times a value of 12 s was accepted, a time identical to the maximum stimulus duration.
RESULTS
The control reaction times of the 160 experimental animals in the preliminary investigation are shown in figure 2. The frequency distribution of the individual reaction time conforms to a Gaussian distribution, with a peak at approximately 4.8 s. The mean control reaction time of these animals was 4.79 (SD 0.47) s. It was observed that the females, with an average of 4.67 s compared with 4.91 s for the males, had a lower pain threshold. This difference was statistically significant (P 5* 0.01). The mean reaction times of the control group varied between 4.56 s (initial value) and 5.22 s (after 6 weeks). It is apparent from the shape of the timeresponse curve that the pain threshold reaches a maximum in the 6th week ( fig. 3) . At the end of the investigation, after 7 weeks, the mean reaction time for the group was 5.07 s, 0.51 s more than the baseline value. The injection of a solution of sodium chloride had no significant effect on the pain threshold ( fig. 4) .
In the group which received 35% ethanol there was, in all the animals, at 24 h after the injection, a complete block of pain conduction. One week later three of the 30 animals continued to have a total sensory blockade; at this time two of the animals showed signs of motor paralysis in the tail. After this the pain threshold in all animals decreased gradually, so that after 7 weeks the mean reaction time in this group was 5.03 s, 0.21 s above the initial value of 4.82 s (fig. 5) .
The results obtained in those animals treated with 40% ethanol were similar to those of group 3 ( fig. 6 ). However, both the sensory and the motor blockade were more obvious and persisted longer. For example, 1 week after the injection, 11 of the 30 animals showed a complete blockade of pain conduction, and nine of the animals showed motor paralysis of the tail. Seven weeks after the injection the mean reaction time for the group was 5.21 s, 0.18 s greater than the initial value of 5.03 s. The baseline reaction times in the group treated with 45% ethanol were higher than those of the other groups ( fig. 7) . After 24 h all the animals showed both a complete sensory blockade and also complete paralysis of the tail muscles. One week after the injection, 13 of the 30 animals continued to have a total sensory blockade, and, in 18, motor paralysis could be demonstrated. After 2 weeks four of the animals showed motor weakness of varying degree, but only one showed a complete sensory conduction block. Seven weeks after the injection the mean reaction time of the group was 5.32 s, 0.5 s greater than the initial value. Furthermore, in some animals in this group anatomical changes occurred, such as a doughy swelling of the tail, and small ulcers which, however, healed with scarring after a maximum of 4 weeks. 
DISCUSSION
The sensory blockade resulting from the perineural injection of various ethanol solutions into the tail nerve of the mouse was reversible in all cases. The rate of recovery varied between animals and, with one exception, after the 2nd week there was only a small increase of the pain threshold. The differences between the individual groups in the amount of sensory block present after 1 or 2 weeks, and the subsequent differences in the rate of recovery from the increases in pain threshold demonstrated the varied effects of the different concentrations. The recovery curves of Groups 4 and 5 were only slightly different, but showed a considerably greater effect on pain than that seen in Group 3. The fact that a slight increase in reaction time after the 4th week was observed in both the control and the comparison groups demonstrated that the slightly increased reaction times found in Groups 3,weakness. After the injection of 45% ethanol this motor paralysis persisted for up to 14 days. The anatomical changes in the tail of the experimental animal after the alcohol injections were striking. They were already so marked with the use of 45% ethanol that investigations using higher concentrations could not be considered. Therefore, it was not possible, using the "Rat tail method" in mice, to determine a concentration which would be capable of producing longer-lasting or irreversible sensory blockade. The results of the present study suggest that it is possible to produce sensory block in small mixed peripheral nerves using solutions containing 40-45% ethanol and that those will not cause severe, irreversible motor lesions.
RECHERCHES SUR L'EFFET DE BLOCAGE SENSORIEL DE L'ETHANOL INJECTE PERINEVRALGIQUEMENT SUR LE NERF
DE LA QUEUE DE LA SOURIS RESUME L'effet d'un blocage par l'alcool sur la conduction des stimulants sensoriels dans le nerf de la queue de la souris a ete etudie a l'aide d'une injection perinevralgique de solution d'ethanol (a 35, 40 et 45%). On a injecte a 150 souris blanches des deux sexes 2x0,03 ml de la solution d'alcool appropriee des deux cotes de la queue. Avant et apres les injections, on a mesure plusieurs fois la conduction sensorielle par la methode de la queue de rat. Avec l'ethanol a 35% on est arrive a un blocage temporaire de la conduction de la douleur chez les deux sexes. Apres augmentation de la concentration a 40 ou a 45%, on a observe sur certains animaux une prolongation de Peffet de blocage ainsi qu'une augmentation de l'intensite du seuil de la douleur qui l'accompagne. 
SUMARIO
El efecto de un bloqueo etilico sobre la conducci6n de los estimulos sensoriales en el nervio de la cola del raton fue investigado usando la inyeccion perineural de soluciones de etanol (35, 40 y 45%). A 150 ratones blancos de uno y otro sexo se administro 2 x 0,03 ml de la solution alcoholica correspondiente, a ambos lados de la cola. Antes y despues de las inyecciones se llevaron a cabo repetidas mediciones sobre conduccidn sensorial usando el metodo de la cola de rata. Usando etanol al 35% podia obtenerse en ambos sexos un bloqueo temporal en la conduction algica. Aumentando la concentraci6n al 40 o 45%, se observaron en algunos animales una prolongation del efecto bloqueante y un aumento en la elevacidn acompafiante del umbral de dolor. Por otra parte, se produjo en algunos animales una paralisis motora temporal tras etanol al 35%, y este efecto se hizo mas frecuente y severo usando etanol al 40 y 45%. Un mayor aumento en la concentration del alcohol etilico no fue posible debido a la aparicion de cambios anatomicos en las colas de los animales de experimentation.
